The aim of the study is to determine the knowledge level of pre-service elementary science teachers about the components of air pollution, pollutants, the effects of air pollution on human health, the relationship between air pollution and acid rain and the greenhouse effect, and the precautions to be taken against air pollution. In the study, the 49 item survey which had been used by Yeung, Boyes & Stanisstreet were translated into Turkish and then subjected to 345 pre-service teachers studying in grades 1, 2, 3 and 4 at Ondokuz May s University, Education Faculty, Elementary Science Teaching Department. The collected data were analysed through SPSS package program. It was seen that there are some pre-service teachers in all the grades who know wrong that more oxygen exist in fresh air than nitrogen according to the results of the study. In the light of the answers to the item in the survey regarding the existence of nitrogen in fresh air, it was seen that some pre-service teachers had no idea, but this decreased as their grade increased. It was seen that there were some pre-service teachers who had no idea about the relationship between air pollution, acid rain and the greenhouse effect. The answers of the students to the questions as to what measures could be taken to reduce air pollution showed that especially heavy fines and legal obligations are acceptable. It is significant that pre-service teachers in every grades has marked the choice "a little" for the item "How much do you know about air pollution?"; however, the study revealed that they are worried about air pollution.
Introduction
Air pollution is a result of the presence of pollutants in solid, liquid and gas forms in the atmosphere that can damage human health, living things and ecological balance (Ba , 2009) . Air pollution, making people depressed, causing irritation and even cancer, has increased since the industrial revolution after which energy production increased and today as a result of forest fires (Görmez 2003) . The wastes emerging from production and consumption activities of people also pollute the air and negatively affect the life in the earth (Ba , 2009) . One of the important problems air pollution has caused is the greenhouse effect. The greenhouse effect is that greenhouse gases with increased concentration in the atmosphere absorb solar radiation and prevent it from escaping to space. The most important greenhouse gas is carbon dioxide (CO 2 ), the emission of which has increased as a result of urbanisation and industrialisation in recent years. Other important greenhouse gases are methane (CH 4 ), ozone (O 3 ) and chlorofluorocarbon (CFCs) . A considerable amount of these gases are emitted into the atmosphere as a result of human activities (Aydo du ve Gezer, 2006; Chang, 2000; Girard, 2005) . The increase in the amount of these gases in the atmosphere causes global warming. Another problem that air pollution has caused is acid rain. Emitting sulphur dioxide (SO 2 ), nitrogen oxides (NO and NO 2 ), hydrocarbons and particles into the atmosphere, various industrial activities, fuels used with the aim of heating houses, the power plants running on fossil fuels and exhaust fumes pollute the air. Of these pollutants, able to float in the air for 2-7 days, nitrogen oxides and sulphur dioxide gases turn into sulphuric acid (H 2 SO 4 ), nitric acid (HNO 3 ) and even in small amount of nitrous acid (HNO 2 ) as a result of photochemical reactions and vapour in the air (Chang, 2000; Girard., 2005) . Threatening the world, today environmental problems do not belong to a single country or society. For this reason both governments and individuals have responsibilities for the emergence of environmental problems and prevention of these problems (Ünal, Mançuhan & Sayar, 2001) .
Raising awareness activities and providing education about environmental problems, which can affect the world and life significantly, are very important for the future of the world and living things. Within this context, people should be made to become more conscious about the environment and environmental problems and their knowledge level and false beliefs in these issues must be determined (Bozkurt and Aydo du, 2004) . This study aims to determine the knowledge level of pre-service elementary science teachers about an important environmental problem, air pollution, the possible causes and the precautions to be taken against air pollution.
The Method of the Study
A total of 345 pre-service teachers studying at Ondokuz May s University Faculty of Education Science Teaching Department participated in the study; 99 of these pre-service teachers were studying their first year, 98 were studying their second year, 75were studying their third year and 73were studying their fourth year. Of the quantitative research methods, survey model was used in this study, aiming to determine the knowledge level of preservice teachers about air pollution. The survey, used by Yeung, Boyes & Stanisstreet (2004) was translated into Turkish with the permission of the researchers. The survey is composed of 49 items (questions) regulated in parts. In the main part, there are 46 five-point likert type scale items regarding the components of fresh air, causes of air pollution and its nature, the effects of air pollution on human health and plants, the relationship between air pollution and acid rain and greenhouse effect and the precautions to be taken against air pollution. Also there are 2 items in the survey as to what they know and feel about air pollution evaluating themselves and 1 open ended question as to which gas has the most quantity in the air. The pilot application of the 46 items in the Turkish translated survey was subjected to 93 pre-service teachers studying in Elementary Science Teaching Department. The data collected in this application were analysed and the items that hadn't been responded or understood by the students were revised and re-regulated. All in all, the Cronbach alpha coefficient of 46 items regarding air pollution was found to be .862. The responses of the students to these 46 items are "definitely true", "true", "no idea", "false", "definitely false". While the item as to what pre-service teachers know about air pollution was evaluated through the responses "much", "some", "little" and "none", the item as to what they feel about air pollution was evaluated through the responses "worried", "a little worried" and "not worried".
The data collected from the responses of 345 Pre-service Elementary Science Teachers to the items in the survey were analysed by means of SPSS statistic package program as percent (%) and frequency (f). Whether there is a meaningful difference in the knowledge level of pre-service science teachers about air pollution in accordance to their grades was evaluated by means of One Way Anova, a parametric analyses. Whether there is a difference between the views of female and male pre-service teachers was evaluated through independent t-test.
Findings
According to the results of t-test analyses targeting the gender effect, there isn't a meaningful statistical difference between female and male pre-service teachers. By weight, unpolluted air is largely composed of nitrogen (composition 78%) and oxygen (composition 21%). The remaining 1% is accounted for in the main by argon (0.93%) and neon (0.0018%), although there are also notable proportions of ozone, water vapour, hydrogen and carbon dioxide and trace amounts of methane, krypton and xenon (Barry & Chorley, 1982) . The responses of pre-service teachers to the items regarding these gases are provided in Figure 1 graphically and the distribution of percent (%) and frequency (f) is provided in Table 2 . Most of the pre-service teachers defined the components of fresh air correctly. Of the pre-service teachers, %87.8 correctly expressed that there is nitrogen, %91.1 correctly expressed that there is vapour, %90.7 correctly expressed that there is hydrogen and %84.9 correctly expressed that there is oxygen.
The responses to the questions, regarding the changes in the rate of oxygen and nitrogen in the air was, inconsiderable. It was seen that %39.6 of the grade 1 had a wrong belief that oxygen was more pervasive than nitrogen. While the rate of those who think nitrogen to be more pervasive in the air increased sharply from %17.6 to %65.8 as the grade increased, their wrong belief about oxygen decreased from %39.6 to %19.2.
It was seen that most of the pre-service teachers weren't sure about whether some certain gases exist in fresh air or among pollutants. The distribution of the response "no idea" of the pre-service teachers to the relevant items regarding CFCs (%58.2, %37.8, %14.5, %11.0), nitrogen oxide (%46, %40, %18, %10), sulphur dioxide (%46, %43, %24, %16) and carbons monoxide (%42.9, %39.8, %2.9, %20.5) decreased as the grade increased (figure 1). Also, the rate of correctly associating theses gases chlorofluorocarbons (%17.6, %44.9, %59.1, %73.9), nitrogen oxide (%12.1, %24.5, %53, %67.2), sulphur dioxide (%13.2, %28.6, %34.9, %64.4) and carbon monoxide (%30.8, %29.6, %38.5, %49.3) increased depending on the increase in the grades. It was seen that some of the pre-service teachers had no idea about ozone (%20.9), methane (%24.1) and pollen (%23.8). This indicates that some of preservice teachers don't have sufficient knowledge about these substances.
The responses to the open ended questions revealed that the students think that nitrogen (%38.3) exist more than oxygen (%31) in fresh air. The responses of pre-service teachers to the items regarding the causes of air pollution and its nature are provided in Figure 3 graphically and the distribution of percent and frequency is provided in Considering the responses of the pre-service elementary science teachers to the items regarding the causes of air pollution and its nature, % 46.7 of them accepted that air pollution happens naturally while %25.5 refused it. %50.4 of them accepted that air pollution is caused by animals while %28.2 refused it. %62.3 refused that plants cause air pollution while %16.9 accepted it. It was seen that %72.1 of the pre-service teachers are aware of the fact that pollutants react to each other and cause a different pollution. The rate of those who think that an increase in the amount of gases in the air causes air pollution is %50.4 while % 26.4 have no idea. % 44.1 refused the idea that the air is not polluted if it smells nice and %62.3 refused the idea that the air is not polluted if it looks clean. The responses of pre-service teachers to the items regarding the effects of air pollution on human health and plants are provided in Figure 4 graphically and the distribution of percent (%) and frequency (f) is provided in Table 4 . The pre-service teachers think that air pollution causes lung diseases (%86), an increase in the number of asthma patents and in asthma attacks in asthma patents (%82.3). These are expected results in terms of the effects of air pollution on health. %82.6 of pre-service teachers think that air pollution causes heart diseases. Besides they think that there will be an increase in stomach diseases (%61.2), brain diseases (% 72.2) and abnormal births (%76.9). They think that air pollution hinders the growth of plants (%83.2) and their reproduction (%82.3) by making germination difficult.
The responses of pre-service teachers to the items regarding the relationship between air pollution and acid rain and greenhouse effect are provided in Figure 5 graphically and the distribution of percent (%) and frequency (f) is provided in Table 5 . Although these two events have different effects on the environment, the responses of the pre-service teachers are similar in terms of their origins and dimensions. The majority of the pre-service teachers think that acid rains have become common (%72.8), that the increase in greenhouse effect is right (%81.2). Some of them responded as "no idea" to the item that acid rains and greenhouse effect are normal. By responding as "no idea" to the items regarding that there must be a little acid rain and greenhouse effect for the sustainability of life in the world, some of the preservice teachers avoided agreeing or disagreeing. This indicates that some of them do not have enough information about the formation of some environmental problems and the relationship among them.
The responses of pre-service teachers to the items regarding the precautions to be taken against air pollution are provided in Figure 6 graphically and the distribution of percent (%) and frequency (f) is provided in Figure 6 . The grades' distribution of the responses of pre-service elementary science teachers to the items regarding the precautions to be taken against air pollution The idea that more training should be provided in air pollution and more legislative regulations should be made on this issue was approved by the majority of the pre-service teachers. As for monetary precautions (fines), the preservice teachers had different attitudes when it is the case of themselves, producers and other individuals. It was seen that they advocate the idea that individuals (%48.4) and companies (%66) must pay more tax; on the other hand, they were less willing (%44.6) to pay fines when these precautions involved them, considering their responses to the relevant items.
The responses of pre-service teachers to the items regarding what they know and feel about air pollution by evaluating themselves are provided in Figure 7 graphically and the distribution of percent (%) and frequency (f) is provided in Table 7. 48 49 Figure 7 . The grades' distribution of the responses of pre-service Elementary Science teachers to the items regarding what they know and feel about air pollution by evaluating themselves It was concluded from their responses to the items regarding what they know and feel about air pollution evaluating them that the pre-service teachers know a little and were worried about the issue.
The results of One-Way Anova analyses carried out to determine whether there is a statistical difference in the knowledge level of pre-service science teachers about air pollution in accordance to their grades are provided in Table 8 . Considering One-Way Anova results of the air pollution success points seen in Table 8 , there is not a statistically meaningful difference between the knowledge level of pre-service Elementary Science teachers studying in grades 1, 2, 3 and 4 about air pollution (F (3,341)= 2.558; p > .05).
Conclusion and discussion
The responses to the items in the survey aiming to determine the knowledge level of pre-service elementary science teachers in air pollution were evaluated statistically and it was concluded: -There isn't a statistically meaningful difference between the knowledge level of female and male pre-service teachers in air pollution according to the results of independent t-test (t= -,430; p=,667). -The pre-service teachers expressed correctly that nitrogen, vapour; hydrogen and oxygen exist in the air. However, to the question "Which gas exists most in fresh air?" %39.6 of those in grade 1 responded as oxygen, which shows that they have wrong information. As the level of grade increased, the level of knowledge, that it is nitrogen, which exist most in fresh air increased and the level of wrong information decreased. -The pre-service teachers aren't sure whether some certain gases exist in fresh air or pollutants. The "no idea" responses of pre-service teachers for chlorofluorocarbon (CFCs), nitrogen oxide (NO), sulphur dioxide (SO 2 ) and carbon monoxide (CO) changed, as the level of grades increased, in the way that they are pollutants. It is considerable that they thought ozone (O 3 ), methane (CH 4 ) and pollen to be pollutants. -% 46.4 of them believed that air pollution occur naturally, %50.4 thought that animals cause air pollution while %62.3 didn't accept that it is resulted from plants. Besides, it was seen that they were aware of the fact that pollutants interact each other and produce a different pollution. They expressed that there was not a relation between fresh air and its smell or cleanness.
-The pre-service teachers correctly thought that air pollution causes lung diseases, an increase in the number of asthma patents and in asthma attacks in asthma patents. In addition, they concluded that air pollution causes heart diseases (%82.6), stomach diseases (%61.2), brain diseases (% 72.2), and abnormal births (% 76.9) and hinders the growth of plants (%83.2) and their reproduction (%82.3) by making germination difficult. On the other hand, it was also observed that they wrongly associated air pollution with some certain diseases.
-It was seen that the pre-service teachers had insufficient knowledge about the formation of some environmental happenings with various effects on the environment such as acid rain and greenhouse effect and the relationship among them. -The idea that more training should be provided in air pollution and more legislative regulations should be made on this issue was approved by the pre-service teachers. It was observed that they support the idea that individuals (%48.4) and companies (%66) must pay more tax; on the other hand, they were less willing (%44.6) to pay fines when these precautions involved them. -When asked to evaluate themselves about air pollution, it was seen that they know a little (%70.7) and were worried (%77.1) about the issue. -It was observed that there is not a statistically meaningful difference between the knowledge level of pre-service Elementary Science teachers studying in grades 1, 2, 3 and 4 about air pollution (F (3,341) = 2.558; p > .05).
One of the main reasons for the current problems in our country is inadequate raising awareness activities. A society with low level of education and environmental conscious can't perceive that the earth they live on will be used by others as well in future. The environment is not a heritage of the past, but it is something in our charge that we should hand over to next generations in the best way ( nanç & Kurgan, 2000) . Having been strongly emphasised in recent years, air pollution appears to be an environmental problem. In some studies carried out among students at various ages, it was seen that they have some conceptual misapprehensions (Myers, Boyes & Stanisstreet, 2004; Thornber, Stanisstreet & Boyes, 1999) . Through this study it was revealed that pre-service Elementary Science Teachers also have some certain conceptual misapprehensions and lack some necessary knowledge about the issue. An effective and sustainable education should be provided through student-cantered methods by determining what their conceptual misapprehensions with environmental issues especially with air pollution result from.
